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Abstract 
This research is categorized as “applied" and was conducted with a semi-experimental design. All the male athlete students of the 
Khorramshahr Marine Science and Technology University make up the Statistical population (N=168) from which 30 subjects 
were randomly chose and again, randomly divided, in to 2 equal groups, each 15 (group1: aerobic, group2: anaerobic). The 
smirnov-kolmogorov test, the independent t-test and the dependant t-test were used to test the hypotheses (Į=0.05). The results 
showed a meaningful relationship both between the six-week anaerobic intermittent exercises and VO2max,  IRV,  ERV  and  
between the six-week aerobic intermittent exercises and VO2max, IRV, ERV, VC, TLC. According to the results of this study, a 
six-week aerobic and anaerobic intermittent swimming had significant effect on VO2max and some lung volumes and capacities 
in student athletes. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Nowadays, human knowledge in most fields is undergoing changes and developments. Physical education and 
sport science are sciences that with a consistent relative speed oriented toward respective growth and maturity. 
Performing physical activities and confront industrial life style with less mobility is of special importance for all 
individuals. 
Being interested in physical exercises and also continues participation in special exercises of sport fields, bring 
many questions regarding the kinds of possible individuals physiologic change during performing athletic activities? 
What are the most important possible changes in the respiratory system? How could the respiratory system changes 
help the coaches and athletes to plan, encourage and develop the ultimate purposes? 
Among body s functioning system, respiratory system is of special value. Because of an important and 
prominent role of this system in metabolism and providing the requested energy for different body s tissue and 
organ, so it is influenced seriously by short &long term exercises. Due to its important role and compatibilities in 
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physical activity, the respiratory system draws attentions of many researchers toward studying the quality of this 
efficacy (Wilmore, J. H et al, 2008). 
 The maximum oxygen the body uses during exercise to get exhausted is referred to as VO2max, or estimation of 
the maximum consumed oxygen. The maximum consumed oxygen, is one of the best predictive for cardio-
respiratory endurance and also aerobic preparation. As the individuals need to energy is engaged with the body size, 
so the maximum energy consumption (VO2max) is also expressed as the body weight. The regular aerobic physical 
activity cause increase in VO2max and indirectly decrease most of disease affection (Blair, S. N et al, 2001).  
After regular and intense exercises, most of the coaches prepare the athletes for participating in seasonal 
competitions. One of the exercises which the coaches make use of in preparation them is aerobic and anaerobic 
intermittent exercise. With performing intermittent exercises, the related factors of physical preparation could be 
considerably increase or develop, and so help to promote the efficiency of different body systems as respiratory 
system, that is of great importance in physical preparation (Courteix, D et al, 1997). 
This kind of exercises plays important roles in promoting VO2max level of athlete from different sport fields. 
These exercises are resulted in more work and less exhaustion. Some of the researchers are in believe that the 
intermittent exercises in addition to increasing the level of VO2max influence some of pulmonary capacities and 
volumes. The reason could be the result of increase in respiratory muscles strength and pulmonary performance. 
According to possible relationship between VO2max and pulmonary capacities and volumes ,it is decided to study 
the influence of aerobic and anaerobic intermittent swimming exercises on VO2max, Trial Volume(TV), Inspiratory 
Reserve Volume(IRV), Expiratory Reserve Volume(ERV), Residual Volume(IR), Vital Capacity(VC) and Total 
Lung Capacity(TLC)  of student athletes in Khorramshahr ,Marine Science &Technology.  
2. Method 
2.1. Participants 
     This research is a practical quasi- experimental one. The population of this research includes of all spirituous 
male students in Khoramshahr Marine technology & Science (N=168). So, 30 subjects are selected randomly from 
those who are members of different groups and at least have 3 exercise programs in a week. With a questionnaire 
and physical examination, the cardio-respiratory health condition of the subjects for participation in exercises was 
secured. The subjects are divided randomly into two groups of 15 aerobic and anaerobic intermittent exercises. 
2.1.1. Measurers 
     The  Bruce  test  is  used  to  measure  VO2max in pre and post test, and also a spirometer device (cardiette- 
pneaumos 300) is used for evaluating the Trial Volume (TV), Inspiratory Reserve Volume (IRV), Expiratory 
Reserve Volume (ERV), Residual Volume (IR), Vital Capacity(VC) and Total Lung Capacity(TLC) of subjects 
before and after six weeks of aerobic and anaerobic intermittent swimming exercises. 
2.1.1.1. Procedure 
     The sample of exercise program for the aerobic intermittent group is 100 meters in 66 seconds with 200 seconds 
rest and five repetitions; and the sample of exercise program for the anaerobic intermittent group is 50 meters in 30 
seconds with 90 seconds rest and six repetitions. 
2.1.1.1.1. Statistical Analysis 
     The statistical method of The smirnov-kolmogorov test, the Paired sample test and the Independent sample test 
were used to test the hypotheses (Į=0.05). All statistical analysis   was accomplished using SPSS (v 16). 
3. Results 
     The Paired sample test is used for studying research variables in each groups pre and post test. Studying mean ± 
Sd of pre and post test in aerobic group indicates that six weeks of aerobic intermittent swimming exercises has 
significantly influenced the VO2max, IRV, ERV, VC and TLC in subjects. The result are shown in Table 1. 
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Table 1: Paired sample test in Per-test and Pos-test aerobic group
Variables Per-test Pos-test significance* 
VO2max .044±.002 .046±.0023 .0001* 
TV .410±.022 .412±.028 .384 
IRV 1.888±.147 1.900±.147 .004* 
ERV .961±.113 .992±.109 .0001* 
RV .941±.138 .945±.137 .288 
VC 3.116±.214 3.186±.245 .001* 
TLC 4.326±.262 4.360±.255 .0001* 
Studying mean ± Sd of pre and post test in anaerobic group indicates that six weeks of anaerobic intermittent 
swimming exercises has significantly influenced the VO2max, IRV and ERV in subjects. The results are shown in 
Table 2. 
Table 2: Paired sample test in Per-test and Pos-test anaerobic group.
Variables Per-test Pos-test significance* 
VO2max .043±.0021 .044±.0016 .0001* 
TV .403±.026 .406±.027 .055 
IRV 1.897±.094 1.902±.093 .014* 
ERV .976±.104 .990±.108 .002* 
RV .958±.115 .960±.116 .104 
VC 3.192±.311 3.196±.312 .054 
TLC 4.174±.314 4.186±.320 .066 
The Independent sample test is being used to study and compare the research variables between post test in both 
aerobic and anaerobic groups. 
The results show that there isn’t any significant relationship between research variables in both aerobic and 
anaerobic groups. The results are shown in Table 3. 
Table 3: Independent sample test between aerobic and anaerobic groups.
Variables aerobic anaerobic significance* 
VO2max .046±.0023 .044±.0016 .737 
TV .412±.028 .406±.027 .721 
IRV 1.900±.147 1.902±.093 .186 
ERV .992±.109 .990±.108 .765 
RV .945±.137 .960±.116 .331 
VC 3.186±.245 3.196±.312 .236 
TLC 4.360±.255 4.186±.320 .089 
4. Discussion & Conclusion 
The result of this research indicates that six weeks of aerobic and anaerobic intermittent swimming exercises are 
effective on VO2max in both groups of aerobic and anaerobic. These findings are consonant with the results are 
obtained by Gormley, S. E. et al (2008), Berling, J. et al (2006), Breil et al (2010). The research findings indicate 
that six weeks of aerobic and anaerobic intermittent swimming exercises don’t make any significance differences in 
the Trial Volume (TV) of aerobic and anaerobic groups. One of the probable results of this could be mentioned as 
the respiratory muscles weakness. The result of this research is consonant with Lucía, A. Et al (2001) and Hill, N. S 
et al(1991) ,but they are inconsonant with results of Birnbaum, L. J. & Herbst, J. D (2004) and Eastwood, P. R et al 
(2001). The results show that six weeks of aerobic and anaerobic intermittent swimming exercises make a 
significant difference in the Inspiratory Reserve Volume (IRV) of both groups. These results are consonant with 
findings of Birnbaum, L. J. & Herbst, J. D. (2004), and inconsonant with findings of Naranjo, J. et al (2005). 
Davar Rezaimanesh and Parisa Amiri-Farsani / Procedia Social and Behavioral Sciences 15 (2011) 2054–2057 2057
 The research theories examination indicate that six weeks of swimming intermittent exercises make a significant 
difference in Expiratory Reserve Volume(ERV) of both groups. One of the probable reasons for this could be 
mentioned as the reverse relation between ERV and the total body fat. As the intermittent exercises is effective in 
decreasing the total body fat, so it might be the reason for ERV increase in both groups. Birnbaum, L. J. & Herbst, J. 
D (2004) confirms these findings, but Lucia, A. et al (2001) & Hill, N. S. et al (1991) don’t confirm this results.  
Six weeks of intermittent swimming exercises don’t make any difference in the Residual Volume (RV) of both 
groups. Its result could be mentioned as the RV level is estimated with VC, so those factors which influence VC, 
will have an indirect effect on RV level. The results of this research are consonant with findings of Harms, C. A. 
(2006) and Wilmore, J. H et al (2008). Six weeks of intermittent aerobic swimming exercises make a significant 
difference in the Vital Capacity (VC) of an aerobic group. Whereas performing the same exercises don’t make any 
differences in the Vital Capacity (VC) of an anaerobic group. These results are consonant with findings of Wilmore, 
J. H. et al (2008), however, Harms, C. A. (2006) don’t confirm them. 
Six weeks of intermittent aerobic swimming exercises make a significant difference in the Total Lung Capacity 
(TLC) of the aerobic group, but this difference isn’t significant between anaerobic groups. As TLC is the total 
volume of pulmonary, so with increase in volume, the TLC level will increase too. This increase in the aerobic 
group is more than anaerobic one that is due to the greater influence of the intermittent aerobic exercises on the 
respiratory muscles. As it is mentioned in the literature, aerobic exercise often lead to increase in pulmonary 
volumes and in turn increase in TLC. The result of this research is consonant with findings of   Birnbaum, L. J. and 
Herbst (2004) and Eastwood, P. R. et al (2001) .But findings of Harms, C.A(2006) doesn’t approve these results. 
However, the research findings suggest that intermittent swimming aerobic and also anaerobic exercises make a 
significant difference in VO2max and some other volumes and capacities of the subjects. 
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